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ABSTRACT

Background. International Metastatic Renal Cell Carcinoma
(mRCC) Database Consortium (IMDC) risk groups are important
when considering therapeutic options for first-line treatment.
Materials and Methods. Adult patients with clear cell mRCC
initiating first-line sunitinib between 2010 and 2018 were
included in this retrospective database study. Median time to
treatment discontinuation (TTD) and overall survival (OS) were
estimated using Kaplan-Meier analysis. Outcomes were strati-
fied by IMDC risk groups and evaluated for those in the com-
bined intermediate and poor risk group and separately for those
in the intermediate risk groupwith one versus two risk factors.
Results. Among 1,769 patients treated with first-line sun-
itinib, 318 (18%) had favorable, 1,031 (58%) had intermedi-
ate, and 420 (24%) had poor IMDC risk. Across the three
risk groups, patients had similar age, gender, and sunitinib

initiation year. Median TTD was 15.0, 8.5, and 4.2 months
in the favorable, intermediate, and poor risk groups, respec-
tively, and 7.1 months in the combined intermediate and
poor risk group. Median OS was 52.1, 31.5, and 9.8 months
in the favorable, intermediate, and poor risk groups, respec-
tively, and 23.2 months in the combined intermediate and
poor risk group. Median OS (35.1 vs. 21.9 months) and TTD
(10.3 vs. 6.6 months) were significantly different between
intermediate risk patients with one versus two risk factors.
Conclusion. This real-world study found a median OS of
52 months for patients with favorable IMDC risk treated
with first-line sunitinib, setting a new benchmark on clinical
outcomes of clear cell mRCC. Analysis of intermediate risk
group by one or two risk factors demonstrated distinct clini-
cal outcomes. The Oncologist 2020;25:422–430

Implications for Practice: This analysis offers a contemporary benchmark for overall survival (median, 52.1 months; 95%
confidence interval, 43.4–61.2) among patients with clear cell metastatic renal cell carcinoma who were treated with sun-
itinib as first-line therapy in a real-world setting and classified as favorable risk according to International Metastatic Renal
Cell Carcinoma Database Consortium (IMDC) risk group classification. This study demonstrates that clinical outcomes differ
between IMDC risk groups as well as within the intermediate risk group based on the number of risk factors, thus war-
ranting further consideration of risk group when counseling patients about therapeutic options and designing clinical trials.

INTRODUCTION

Sunitinib is a standard first-line treatment for metastatic
renal cell carcinoma (mRCC) [1]. Clinical trials have

reported that clinical outcomes of patients with mRCC
treated with first-line sunitinib may vary across prognostic
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risk groups defined by International mRCC Database Con-
sortium (IMDC) criteria [2–5]. Based on six risk factors
(i.e., <1 year from time of renal cell carcinoma [RCC] diag-
nosis to first-line treatment initiation, Karnofsky perfor-
mance status [KPS] <80%, serum hemoglobin less than the
lower limit of normal [LLN], corrected calcium more than
the upper limit of normal [ULN], neutrophil count >ULN,
platelet count >ULN), the IMDC risk group categorizes
patients as having favorable risk (no factors), intermediate
risk (one or two factors), or poor risk (at least three fac-
tors). The IMDC risk model is a well-established prognostic
model for mRCC that provides crucial information for guid-
ing treatment decisions and trial design and predicting
drug effectiveness [5, 6].

In previous studies of clinical trials, outcomes according
to the different IMDC risk groups of patients treated with
first-line sunitinib have varied substantially, limiting their
application to patients seen in routine clinical practice. A
retrospective analysis of the phase III sunitinib versus inter-
feron alfa trial demonstrated that, of the 375 patients
treated with sunitinib, there were 38% in the favorable risk
group, 55% in the intermediate risk group, and 11% in the
poor risk group based on the IMDC prognostic risk group.
The median progression-free survival (PFS) for patients
treated with sunitinib was 16.0 months (95% confidence
interval [CI], 13.6–17.3), 10.7 months (95% CI, 8.6–12.5),
and 2.5 months (95% CI, 2.3–6.5) for favorable, intermedi-
ate, and poor risk groups, respectively. When intermediate
and poor IMDC risk groups were combined, the median PFS
was 10.6 months (95% CI, 8.1–10.9). On the other hand, in
the phase III CheckMate 214 clinical trial that compared
sunitinib with nivolumab plus ipilimumab, median PFS for
patients treated with sunitinib was 25.1 months (95% CI,
20.6–not estimable) and 8.4 months (95% CI, 7.0–10.8) for
favorable and combined intermediate and poor risk groups,
respectively. Based on these results, the effect of sunitinib
on clinical outcomes may vary by patients’ IMDC prognostic
risk group [3, 5].

The effectiveness of first-line sunitinib by IMDC prog-
nostic risk group in contemporary real-world settings has
not been widely reported in the literature. Furthermore,
limited studies have examined heterogeneity in clinical out-
comes among the intermediate risk group. Prior studies on
heterogeneity in the intermediate risk group have focused
on data collected in trials [5]. To address this gap in knowl-
edge, the objective of this study was to assess real-world
data on patients with mRCC treated with first-line sunitinib
to provide contemporary benchmarks on clinical outcomes
by IMDC prognostic risk group. Also, this study assessed
heterogeneity in patient characteristics and clinical out-
comes among patients with mRCC in the IMDC intermedi-
ate risk group who received first-line sunitinib in real-world
settings.

MATERIALS AND METHODS

Study Design and Study Population
A retrospective, longitudinal cohort study was conducted
using data from select IMDC clinical sites. Demographic,

clinical, laboratory, and outcome data on patients with mRCC
were collected retrospectively from medical charts using uni-
form database templates and standardized definitions to
ensure data were collected consistently. Consecutive patient
cohorts were identified from pharmacy databases, registries,
or clinic lists.

For this study, eligible patients were diagnosed with
mRCC when aged at least 18 years and initiated sunitinib
after mRCC diagnosis as the first-line of targeted treatment
between 2010 and 2018. Patients with non-clear cell mRCC
and those who could not be classified into an IMDC risk
group were excluded. The index date was defined as the
date of first-line sunitinib treatment initiation, and the
baseline period was defined as the time from mRCC diagno-
sis to the index date. The follow-up period spanned from
the time from the index date to the date of last contact or
death.

Study Variables and Outcomes
Patient demographic and clinical characteristics during the
baseline period or at index date were assessed. The IMDC
prognostic risk group was computed at index date based
on the presence of six individual risk factors (i.e., <1 year
from time of RCC diagnosis to first-line treatment initia-
tion, KPS <80%, serum hemoglobin <LLN, corrected cal-
cium >ULN, neutrophil count >ULN, platelet count >ULN).
Those with no risk factors had favorable risk, those with
one or two risk factors had intermediate risk, and those
with or more than three risk factors had poor risk disease
[6]. For the analysis of individual risk factors, patients clas-
sified as intermediate risk in the main analysis for having
one risk factor and one missing risk factor were excluded
from this subgroup analysis, as their number of risk factors
could not be determined.

Clinical outcomes following initiation of first-line sun-
itinib initiation were assessed in the follow-up period,
including time to treatment discontinuation (TTD), overall
survival (OS), reasons for sunitinib treatment discontinua-
tion, physician-assessed best response, and distribution of
second-line treatment. TTD was defined as the time from
initiation to discontinuation of sunitinib for any reason,
including progression, death, or toxicity, and was used as a
proxy for PFS, similar to other studies [7]. OS was defined
as the time from initiation of sunitinib to death. Real-world
physician-assessed best response was based on clinical
criteria or radiographic criteria using the RECIST guidelines
with imaging assessments occurring at clinically variable
time points. Best response included partial response or
complete response, stable disease, and progressive disease.
Objective response rate (ORR) was reported as the propor-
tion of patients with partial or complete response.

Statistical Analysis
Patients were classified in the favorable, intermediate, or poor
IMDC risk group as described above. For the overall cohort
and stratified by each risk group, baseline demographic
and clinical characteristics were described using frequencies
and proportions for categorical variables, and means, SDs, and
medians for continuous variables. For comparisons between
risk groups, a global chi-square test (or Fisher’s exact test as
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appropriate) for categorical variables and a Wilcoxon rank-
sum test for continuous variables were used.

TTD and OS were estimated using Kaplan-Meier analysis,
and log-rank tests were performed for statistical comparison
across risk groups. Cox proportional hazards models were also
used to estimate hazard ratios (HRs) and 95% CIs between
favorable versus nonfavorable IMDC groups for TTD and
OS. Models were adjusted for potential baseline confounders
including age, gender, year of sunitinib initiation, number of
metastases, and prior nephrectomy. Reasons for first-line sun-
itinib treatment discontinuation, physician-assessed best
response, and type of second-line treatment were described
with frequencies and proportions. Similar analyses were con-
ducted among patients in the combined intermediate and
poor risk group and among the subgroup of patients in the
intermediate risk group stratified by patients having one

versus two risk factors. All p values were two-sided, and a
threshold of p < .05 was considered statistically significant. All
statistical analyses were performed using SAS version 9.4 (SAS
Institute, Inc., Cary, NC).

RESULTS

Demographic and Clinical Characteristics
Patient demographic and clinical characteristics are reported in
Table 1. Among the 1,769 patients included in the study,
318 (18.0%) had favorable risk, 1,031 (58.3%) had intermediate
risk, and 420 (23.7%) had poor risk. Across the favorable, inter-
mediate, and poor IMDC risk groups, patients had similar age,
gender distribution, and year of sunitinib initiation. The propor-
tion of patients who received nephrectomy was highest in the

Table 1. Baseline demographics and clinical characteristics among patients with clear cell metastatic renal cell carcinoma
who received first-line sunitinib since 2010, stratified by IMDC prognostic risk groups

Characteristics
Overall (n = 1,769),
n (%)

IMDC prognostic risk group, n (%)

Favorable
(n = 318, 18.0%)

Intermediate
(n = 1,031, 58.3%)

Poor
(n = 420, 23.7%)

Demographic characteristics

Age, mean � SD [median],
years

63.0 � 9.9 [63.7] 63.8 � 9.6 [64.6] 62.9 � 10.2 [63.6] 62.6 � 9.6 [63.5]

Race 1,096 217 624 255

White 897 (81.8) 183 (84.3) 505 (80.9) 209 (82.0)

Nonwhite 199 (18.2) 34 (15.7) 119 (19.1) 46 (18.0)

Gender 1,769 318 1,031 420

Male 1,309 (74.0) 234 (73.6) 772 (74.9) 303 (72.1)

Female 460 (26.0) 84 (26.4) 259 (25.1) 117 (27.9)

Tumor characteristics

Number of metastases 1,636 290 948 398

1 1,303 (79.6) 230 (79.3) 729 (76.9) 344 (86.4)

>1 333 (20.4) 60 (20.7) 219 (23.1) 54 (13.6)

Brain metastases 1,364 225 788 351

Yes 151 (11.1) 20 (8.9) 85 (10.8) 46 (13.1)

No 1,213 (88.9) 205 (91.1) 703 (89.2) 305 (86.9)

Bone metastases 1,457 243 845 369

Yes 536 (36.8) 73 (30.0) 300 (35.5) 163 (44.2)

No 921 (63.2) 170 (70.0) 545 (64.5) 206 (55.8)

Prior treatment

Prior nephrectomy 1,768 318 1,031 419

Yes 1,501 (84.9) 315 (99.1) 908 (88.1) 278 (66.3)

No 267 (15.1) 3 (0.9) 123 (11.9) 141 (33.7)

Prior IL-2 or IFN therapy 1,765 318 1,027 420

Yes 65 (3.7) 21 (6.6) 35 (3.4) 9 (2.1)

No 1,700 (96.3) 297 (93.4) 992 (96.6) 411 (97.9)

Year of therapy initiation 1,769 318 1,031 420

2010–2013 1,256 (71.0) 226 (71.1) 730 (70.8) 300 (71.4)

2014–2018 513 (29.0) 92 (28.9) 301 (29.2) 120 (28.6)

The italicized numbers represent the number of patients that had information available for each characteristic.
Abbreviations: IFN, interferon; IL-2, interleukin 2; IMDC, International Metastatic Renal Cell Carcinoma Database Consortium.
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favorable risk group (99.1%), followed by intermediate (88.1%)
and poor (66.3%) risk groups.

Clinical Outcomes
The most common reason for discontinuing first-line sun-
itinib treatment across all risk groups was disease pro-
gression (supplemental online Table 1). Of 1,521 patients
who discontinued first-line treatment, 915 patients sub-
sequently received second-line treatment. The distribu-
tion of second-line treatment is shown in supplemental
online Table 2. Everolimus was the most common
second-line treatment across all IMDC risk groups,
accounting for approximately 40% of all second-line
treatments. Other common second-line treatments
included pazopanib (15.3%), axitinib (14.5%), and

nivolumab (11.1%). The second-line treatment distribu-
tion was similar in the favorable and intermediate risk
groups, but in the poor risk group, the proportion of
patients who used axitinib (19.8%) was higher than that
of pazopanib (14.2%).

The median TTD was 8.1 months (95% CI, 7.7–8.6) for
the overall population, 15.0 months (95% CI, 12.4–17.3) for
patients in the favorable risk group, 8.5 months (95% CI,
8.0–9.5) for those in the intermediate risk group, 4.2 months
(95% CI, 3.4–4.9) for those in the poor risk group, and 7.1
months (95% CI, 6.5–7.9) in the combined intermediate and
poor risk group (Fig. 1). After adjusting for baseline demo-
graphic and clinical characteristics, patients in the favorable
IMDC risk group had a 37% reduction in the hazard of TTD
(adjusted HR, 0.63; 95% CI, 0.54–0.72; p < .01) compared with

Months since first-line sunitinib initiation

Number with event

Overall 0 1,055 1,341 1,456 1,497 1,511

IMDC favorable 0 128 196 225 241 244

IMDC intermediate 0 607 779 859 876 884

IMDC intermediate &   

poor 
0 927 1,145 1,231 1,256 1,267
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IMDC Favorable (n = 318)

IMDC Intermediate (n = 1,031)

IMDC Intermediate & Poor (n = 1,451)
IMDC Poor (n = 420)

Overall

IMDC Favorable

IMDC Intermediate

IMDC Intermediate & Poor 
IMDC Poor

8.1 (7.7, 8.6)

15.0 (12.4, 17.3)

8.5 (8.0, 9.5)

4.2 (3.4, 4.9)

Time from sunitinib initiation to 
treatment discontinuation, months 

Median (95% CI)

7.1 (6.5, 7.9)

IMDC poor 0 320 366 372 380 383

Number at risk

Overall 1,769 613 283 131 58 21

IMDC favorable 318 166 86 48 20 10

IMDC intermediate 1,031 370 169 67 33 10

IMDC intermediate &

poor 
1,451 447 197 83 38 11

IMDC poor 420 77 28 16 5 1

Figure 1. Kaplan-Meier analysis of time to treatment discontinuation for patients with clear cell metastatic renal cell carcinoma
who received first-line sunitinib since 2010, stratified by IMDC prognostic risk groups.
Abbreviations: CI, confidence interval; IMDC, International Metastatic Renal Cell Carcinoma Database Consortium.
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patients in nonfavorable IMDC risk groups (i.e., those in the
intermediate and poor risk groups).

The median OS was 28.6 months (95% CI, 25.9–31.0);
the median OS was 52.1 months (95% CI, 43.4–61.2) in the
favorable risk group, 31.5 months (95% CI, 28.9–33.9) in the
intermediate risk group, 9.8 months (95% CI, 8.3–11.4)
months in the poor risk group, and 23.2 months (95% CI,
21.0–25.8) in the combined intermediate and poor risk
groups (Fig. 2). After adjusting for baseline demographic
and clinical characteristics, patients in the favorable IMDC
risk group had a significant lower hazard of death (adjusted
HR, 0.47; 95% CI, 0.39–0.57; p < .01) compared with
patients in nonfavorable IMDC risk groups (i.e., those in the
intermediate and poor risk groups).

The ORR was 38.5%, 34.6%, and 21.7% in the favorable,
intermediate, and poor risk groups, respectively; the pro-
portion of patients with response of stable disease was

45.1%, 38.4%, and 32.3% in the favorable, intermediate,
and poor risk groups, respectively (Table 2).

Subgroup Analysis of Patients with Intermediate
IMDC Risk
Within the subgroup of patients classified as intermediate risk,
458 and 427 patients had one and two risk factors, respec-
tively. For this subgroup, the most common IMDC risk factors
were less than 1 year from RCC diagnosis to first-line treat-
ment initiation (65%) and anemia (50%). Patients with one
versus two risk factors had a significantly lower proportion of
brain metastases (8.3% vs. 13.5%, p = .03) and bone metasta-
ses (32.3% vs. 41.9%, p < .01) and a higher proportion of prior
nephrectomy (91.7% vs. 81.5%, p < .01) and prior interleukin-2
(IL-2)/interferon (IFN) therapy (5.7% vs. 2.1%, p < .01). For
patients with one versus two risk factors, both the median OS
and TTD were significantly greater (p < .01) in patients with

Months since first-line sunitinib initiation

Number with event

Overall 0 468 717 866 951 997

IMDC favorable 0 16 56 86 109 117

IMDC intermediate 0 227 377 473 522 553

IMDC intermediate & 

poor 
0 452 661 780 842 880
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IMDC Favorable

IMDC Intermediate   

IMDC Intermediate & Poor 
IMDC Poor

52.1 (43.4, 61.2)

Time from sunitinib initiation to 
death, months 

Median (95% CI)

28.6 (25.9, 31.0)

31.5 (28.9, 33.9)

9.8 (8.3, 11.4)

23.2 (21.0, 25.8)

IMDC poor 0 225 284 307 320 327

Number at risk

Overall 1,769 1,116 718 424 212 92

IMDC favorable 318 266 192 131 65 32

IMDC intermediate 1,031 695 445 251 130 53

IMDC intermediate & 

poor 
1,451 850 526 293 147 60

IMDC poor 420 155 81 42 17 7

Figure 2. Kaplan-Meier analysis of overall survival for patients with clear cell metastatic renal cell carcinoma who received first-line
sunitinib since 2010, stratified by IMDC prognostic risk groups.
Abbreviations: CI, confidence interval; IMDC, International Metastatic Renal Cell Carcinoma Database Consortium.
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one risk factor; the median OS was 35.1 months (95% CI,
31.7–39.6) versus 21.9 months (95% CI, 18.5–25.8; Fig. 3), and
the median TTD was 10.3 months (95% CI, 8.7–12.0) versus
6.6 months (95% CI, 5.6–7.9). For patients with one risk factor,
median OS ranged from 31.9 months (95% CI, 24.9–44.8)
in patients with anemia to 38.1 months (95% CI, 25.8–not
reached) in patients with hypercalcemia; median TTD ranged
from 7.5 months (95% CI, 3.1–12.9) in patients with neu-
trophilia to 22.6 months (95% CI, 9.8–28.3) in patients with
hypercalcemia (supplemental online Table 3). After adjusting
for baseline characteristics and significantly different clinical
characteristics (i.e., age, gender, year of sunitinib initiation,

number of metastases, brain and bone metastases, prior
nephrectomy, and prior IL-2/IFN therapy), patients with one
risk factor had a significantly lower hazard of death (adjusted
HR, 0.70; 95% CI, 0.57–0.85; p < .01) and had significantly
lower hazard of discontinuing sunitinib treatment (adjusted
HR, 0.81; 95% CI, 0.69–0.96; p = .01) compared with those
with two risk factors.

DISCUSSION

The IMDC risk model has been validated multiple times for
patients treated with first-line through fourth-line targeted

Table 2. Physician-assessed best response among patients with clear cell metastatic renal cell carcinoma who received
first-line sunitinib since 2010, stratified by IMDC prognostic risk groups

Physician-assessed best response
Overall (n = 1,540),
n (%)

IMDC prognostic risk group, n (%)

Favorable
(n = 288, 18.7%)

Intermediate
(n = 902, 58.6%)

Poor
(n = 350, 22.7%)

Complete or partial response 499 (32.4) 111 (38.5) 312 (34.6) 76 (21.7)

Complete response 57 (3.7) 17 (5.9) 35 (3.9) 5 (1.4)

Partial response 442 (28.7) 94 (32.6) 277 (30.7) 71 (20.3)

Stable disease 589 (38.2) 130 (45.1) 346 (38.4) 113 (32.3)

Progressive disease 452 (29.4) 47 (16.3) 244 (27.1) 161 (46.0)

Only patients with physician-assessed best response information were included.
Abbreviation: IMDC, International Metastatic Renal Cell Carcinoma Database Consortium.

Months since first-line sunitinib initiation

Number With Event

IMDC Intermediate 0 227 377 473 522 553

1 Risk Factor 0 71 141 187 211 227

2 Risk Factors 0 133 199 233 254 266

Number At Risk

IMDC Intermediate 1,031 695 445 251 130 53

1 Risk Factor 458 334 216 128 72 32

2 Risk Factors 427 253 152 87 43 16
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Figure 3. Kaplan-Meier analysis of overall survival for IMDC intermediate risk patients with clear cell metastatic renal cell carcinoma
who received first-line sunitinib since 2010.
Abbreviations: CI, confidence interval; IMDC, International Metastatic Renal Cell Carcinoma Database Consortium.
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therapy [8–11] and has been used in clinical practice for
treatment decision making as well as in trial design and
data interpretation. In this study, patients in the favorable
IMDC risk group had significantly higher median OS, TTD,
and ORR compared with patients in the intermediate, poor,
or combined intermediate and poor risk groups. In addition,
heterogeneity was observed within the intermediate risk

group as indicated by more favorable OS, TTD, and ORR in
patients with one versus two risk factors.

An OS of 52.1 months in the favorable risk group found in
this study improved compared with the 43.2 months found in
a previous real-world study by Heng et al. [6, 12], which may
be attributed to a number of reasons. First, this study included
only patients with clear cell histology who may have better

Table 3. Select characteristics of first-line sunitinib patients in the IMDC database and first-line sunitinib patients in phase III
clinical trials

Characteristics
and outcomes

IMDC real-world
databasea CheckMate 214 trialb

Sunitinib vs.
IFN-α trialc

Overall

KEYNOTE-426
triald

Overall

JAVELIN Renal
101 triale

OverallOverall
Intermediate
& poor Overall

Intermediate
& poor

First-line sunitinib
treatment period

January 2010 to
February 2018

October 2014 to
February 2016

August 2004
to October
2005

October 2016
January 2018

March 2016
December
2017

Number of patients,
n (%)

Overall 1,769 1,451 546 422 375 429 444

IMDC favorable 318 (18.0) — 124 (22.7) — 134 (35.7) 131 (30.5) 96 (21.6)

IMDC intermediate 1,031 (58.3) 1,031 (71.1) 333 (61.0) 333 (78.9) 205 (54.7) 246 (57.3) 276 (62.2)

IMDC poor 420 (23.7) 420 (28.9) 89 (16.3) 89 (21.1) 34 (9.1) 52 (12.1) 71 (16.0)

Prior nephrectomy,
n (%)

Yes 1,501 (84.9) 1,186 (81.8) 437 (80.0) 319 (76.0) 340 (90.7) 358 (83.4) 355 (80.0)

No 267 (15.1) 264 (18.2) 109 (20.0) 103 (24.0) 35 (9.3) 71 (16.6) 89 (20.0)

Median OS, months

Overall 28.6 NR — — —

IMDC favorable 52.1 32.9 NR — —

IMDC intermediate &
poor

23.2 26.0 20.3 — —

IMDC intermediate 25.8 — 23.0 — —

IMDC poor 9.8 — 5.1 — —

Median TTD or PFS,f

months

Overall 8.1 12.3 — 11.1 8.4

IMDC favorable 15.0 25.1 16.0 12.7 —

IMDC intermediate &
poor

7.1 8.4 9.7 — —

IMDC intermediate 8.5 — 10.7 9.5 —

IMDC poor 4.2 — 2.5 2.9 —

ORR, %

Overall 32.4 32.0 35.7 25.7

IMDC favorable 38.5 52.0 58.2 — 37.5

IMDC intermediate &
poor

— 27.0 38.9 — —

IMDC intermediate 34.6 — 42.4 — 25.4

IMDC poor 21.7 — 17.6 — 11.3
aIMDC data for first-line sunitinib was received on September 1, 2018.
bMotzer et al. [4].
cRini et al. [5].
dRini et al. [23].
eMotzer et al. [19].
fTTD served as a proxy for PFS in the IMDC database.
Abbreviations: —, not available; IFN, interferon; IMDC, International Metastatic Renal Cell Carcinoma Database Consortium; NR, not reached;
ORR, objective response rate; OS, overall survival; PFS, progression-free survival; TTD, time to treatment discontinuation.
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clinical outcomes [8]. In addition, there has been better access
to second- and third-line therapies that are more contempo-
rary and effective, as well as better optimization of sunitinib
use by physicians over time (i.e., refined dosing strategies). In
comparison with previous clinical trial results using IMDC risk
group classification, findings from the current study are gener-
ally consistent. Table 3 examines clinical outcomes of two
phase III clinical trials containing a first-line sunitinib arm,
stratified by IMDC risk group. CheckMate 214, a phase III trial
comparing nivolumab plus ipilimumab versus sunitinib for
previously untreated clear cell advanced RCC, reported that
the median OS of the sunitinib arm was not reached at
30 months for the favorable risk group and 26.6 months (95%
CI, 22.1–33.4) for the combined intermediate and poor risk
group [13]. In another phase III trial comparing sunitinib ver-
sus IFN-α as first-line treatment for patients with mRCC,
the median OS in the sunitinib arm was not reached for those
in the favorable risk group and was 20.3 months (95% CI,
16.8–23.0) for the combined intermediate and poor risk group
[3, 5]. These results from clinical trial data are consistent with
the results of this real-world study.

Similar results were also observed in the current study
compared with previous clinical trial results, which assessed
the intermediate risk group specifically. The retrospective anal-
ysis of the phase III trial of sunitinib versus IFN-α assessed
clinical heterogeneity within the intermediate risk group and
reported that for patients with one and two risk factors, the
median OS was 28.2 months (95% CI, 23.0–not estimable) and
16.3 months (95% CI, 13.2–19.4), respectively [5]. With inter-
mediate risk patients constituting the largest risk category
among patients with mRCC, heterogeneity in clinical outcomes
in this group should be considered when counseling and
treating patients with mRCC [4, 5].

The treatment landscape for mRCC has transformed and
will continue to do so rapidly given the ongoing trials for
first-line treatment and the integration of immune check-
point inhibitors [14]. The IMDC risk group classification is rel-
evant for clinicians, as treatments are often approved for
patients in a particular risk group [15, 16]. For patients classi-
fied as intermediate or poor risk, nivolumab plus ipilimumab
was approved for first-line treatment. Axitinib, although it is
not an approved first-line treatment option, is recommended
by the National Cancer Center Network (NCCN) as a treat-
ment option (category 2A) [14]. For patients in all risk
groups, the U.S. Food and Drug Administration recently
approved two combinations, pembrolizumab plus axitinib
and avelumab plus axitinib, as first-line treatment based on
improved OS, PFS, and ORR relative to patients treated with
sunitinib in the KEYNOTE-426 and JAVELIN Renal 101 trials,
respectively [17–20]. Findings from this study show that
approximately 60% of patients were treated with a second-
line after discontinuing first-line sunitinib, and 11% of which
received nivolumab as their second-line. Nivolumab was first
approved in November 2015 for advanced RCC, and 2019
NCCN guidelines recommend nivolumab as second-line treat-
ment (Category 1) [21]. As patients in this study initiated
first-line sunitinib in 2010–2018, we expect that some
patients in this study may be treated differently today, when
a larger proportion of patients would receive second-line
nivolumab treatment.

Despite the introduction of new first-line therapies,
sunitinib may remain a cornerstone for treatment for many
patients. Certain patient populations, such those after organ
transplant, with autoimmune disorder, or with ongoing immu-
nosuppressant, were underrepresented in immune checkpoint
inhibitor studies, and this class of drugs might present substan-
tial risks [22]. In addition, many countries outside the U.S.
(especially in developing countries) may have very limited
access to up-front combination therapies. Further analyses in
the age of immunotherapy will be needed to observe the exact
magnitude of cost differences.

The results of this analysis should be interpreted with
caution in light of several limitations. Clinical outcomes were
reported for patients in different risk groups, but unmeasured
confounding and potential bias (e.g., selection bias) could
account for some observed differences. We attempted to
reduce bias by including consecutive unselected series and
adjusting for potential confounders including age, gender,
year of sunitinib initiation, number of metastases, and prior
nephrectomy. Incomplete data exist in this IMDC data set;
419 out of 2,190 (19%) patients had missing data for IMDC
risk group. If patients who were excluded from the analyses
because of a missing IMDC risk factor had different outcomes
from those with no missing IMDC risk factor, this would affect
generalizability of the results to patients with a missing IMDC
risk factor. In addition, in contrast to clinical trials with
protocol-specified definitions of clinical events, assessments
of progression and clinical response in retrospective studies of
real-world clinical practice may not be made consistently
across patients and across physician practices.

CONCLUSION

This analysis offers a contemporary benchmark for OS for
patients with clear cell mRCC treated with sunitinib as first-line
therapy in a real-world setting. This real-world study corrobo-
rates findings from clinical trial studies in the context of modern
treatment landscape and demonstrates that differences in clini-
cal outcomes between IMDC risk groups warrant considering
risk group when counseling patients about therapeutic options
and designing clinical trials. In particular, differences in whether
patients have one versus two risk factors among patients cate-
gorized as IMDC intermediate risk should be considered.
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